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(54) [Title of the Invention] MOBILE STATION POSITION 
NOTIFYING SYSTEM AND METHOD 

[Claims] 

[Claim 1] A mobile station position notifying system, 
characterized by comprising: 

position detecting means for detecting the position of 
a mobile station and generating information indicative of 
the position; 

storage means for storing information of a plurality of 
areas divided from a range where said mobile station moves 
about ; 

area detecting means for detecting an area where said 
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mobile station is positioned from the information indicative 
of said position from said position detecting means and the 
information of said plurality of areas stored in said 
storage means and generating information indicative of the 
detected area; 

movement detecting means for detecting a variation in 
said information indicative of the detected area from said 
area detecting means to detect that said mobile station has 
moved between said areas and generating information 
indicative of the movement; and 

position information notifying means for notifying 
information indicative of the position of said mobile 
station to a command station responsive to said information 
indicative of the movement received from said movement 
detecting means. 

[Claim 2] A mobile station position notifying system, 
characterized by comprising: 

position detecting means for detecting the position of 
a mobile station and generating information indicative of 
the position; 

first storage means for storing information of a 
plurality of areas divided from a range where said mobile 
station moves about; 

area detecting means for detecting an area where said 
mobile station is positioned from the information indicative 
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of said position from said position detecting means and the 
information of said plurality of areas stored in said first 
storage means and generating information indicative of the 
detected area ; 

movement detecting means for detecting a variation in 
said information indicative of the detected area from said 
area detecting means to detect that said mobile station has 
moved between said areas, and generating information 
indicative of the movement; 

second storage means for storing information of first, 
second, and third areas, which are continuous, of said 
plurality of areas where said mobile station has moved about 
obtained by said movement detecting means; and 

position information notifying means for notifying 
information indicative of the position of said mobile 
station to a command station only when the information of 
said first area and the information of said third area 
stored in said second storage means do not agree with each 
other . 

[Claim 3] A mobile station position notifying system, 
characterized by comprising: 

position detecting means for detecting the position of 
a mobile station and generating information indicative of 
the position; 

storage means for storing information of a plurality of 
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areas divided from a range where said mobile station moves 
about; 

area detecting means for detecting an area where said 
mobile station is positioned from the information indicative 
of said position from said position detecting means and the 
information of said plurality of areas stored in said 
storage means, and generating information indicative of the 
detected area; 

movement detecting means for detecting a variation in 
said information indicative of the detected areas from said 
area detecting means to detect that said mobile station has 
moved between said areas, and generating information 
indicative of the movement; and «e 

position information notifying means for notifying 
information indicative of the position of said mobile 
station to a command station only when a plurality of said 
information indicative of the movement is received in a 
specific time zone from said movement detecting means. 
[Claim 4] A mobile station position notifying method, 
characterized by comprising steps of: 

position detecting for detecting the position of a 
mobile station and generating information indicative of the 
positions- 
storing for storing in a storage device information of 
a plurality of areas divided from a range where said mobile 
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station moves about; 

area detecting for detecting an area where said mobile 
station is positioned from the information indicative of 
said position of said step for detecting the position and 
the information of said plurality of areas stored in said 
first storage device, and generating information indicative 
of the detected area; 

movement detecting for detecting a variation in said 
information indicative of the detected area from said step 
of area detecting to detect that said mobile station has 
moved between said areas, and generating information 
indicative of the movement; and 

position information notifying for notifying 
information indicative of the position of said mobile 
station to a command station responsive to said information 
indicative of the movement of said step of movement 
detecting. 

[Claim 5] A mobile station position notifying method, 
characterized by comprising steps of: 

position detecting for detecting the position of a 
mobile station and generating information indicative of the 
position; 

first storing for storing in a first storage device 
information of a plurality of areas divided from a range 
where said mobile station moves about; 
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area detecting for detecting an area where said mobile 
station is positioned from the information indicative of 
said position of said step of position detecting and the 
information of said plurality of areas stored in said first 
storage device, and generating information indicative of the 
detected area ; 

movement detecting • for detecting a variation in said 
information indicative of the detected area from said step 
of area detecting to detect that said mobile station has 
moved between said areas, and generating information 
indicative of the movement ; 

second storing for storing in a second storage device 
information of first, second, and third areas, which are 
continuos, of a plurality of areas where said mobile station 
has moved about obtained by said step of movement detecting; 
and 

position information notifying for notifying said 
information indicative of the position of said mobile 
station to a command station only when the information of 
said first area and the information of said third area 
stored in said second storage device do not agree with each 
other. 

[Claim 6] A mobile station position notifying method, 
characterized by comprising steps of: 

position detecting for detecting the position of a 



mobile station and generating information indicative of the 
position; 

storing for storing in a storage device information of 
a plurality of areas divided from a range where said mobile 
station moves about; 

area detecting for detecting an area where said mobile 
station is positioned from the information indicative of 
said position of said step of position detecting and the 
information of said plurality of areas stored in said 
storage device, and generating information indicative of the 
detected area; 

movement detecting for detecting a variation in said 
information indicative of the detected area of said step of 
area detecting to detect that said mobile station has moved 
between said areas, and generating information indicative of 
the movement; and 

position information notifying for notifying 
information indicative of the position of said mobile 
station to a command station only when a plurality of said 
information indicative of the movement is* received in a 
specific time zone from said step of movement detecting. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a mobile station position notifying system for 
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notifying the position of a mobile station to a command 

station and method thereof. 

[0002] 

[Description of the Related Art] As a conventional mobile 
station position notifying method, a system is known wherein 
a mobile station notifies, within an area where a plurality 
of radio base stations are provided, position information of 
the mobile station per se to a command station in a 
predetermined time interval. 

[0003] 

[Problems to be Solved by the Invention] However, in the 
conventional mobile station position notifying method, there 
is a problem that precision of the position displayed in a 
command station is lowered when the mobile station moves at 
a high speed, and there is also a problem that a useless 
notification is made even when the notification of the 
information indicative of the position is unwanted, when the 
mobile station is moving at a low speed. 

[0004] Furthermore, in the conventional mobile station 
position notifying method, there is a problem that other 
communications may be affected in a communications system 
where a multiplicity of communications concentrate in a 
specific time zone. 

[0005] A first object of the present invention is to 
provide a mobile station position notifying system capable 
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of improving precision of the position of the mobile station 
displayed at the command station and a method thereof. 

[0006] A second object of the present invention is to 
provide a mobile station position notifying system capable 
of avoiding a useless notification and a method thereof. 

[0007] A third object of the present invention is to 
provide a mobile station position notifying system capable 
of preventing a hitch to other communications in a specific 
time zone and a . method thereof. 

[0008] 

[Means for Solving the Problems] In order to solve the 
above-described problems, the invention according to claim 1 
is a mobile station position notifying system, characterized 
by comprising a position detecting means for detecting the 
position of a mobile station and generating information 
indicative of the position, a storage means for storing 
information of a plurality of areas divided from a range 
where the mobile station moves about, an area detecting 
means for detecting an area where the mobile station is 
positioned from the information indicative of the position 
from the position detecting means and the information of the 
plurality of areas stored in the storage means and 
generating information indicative of the detected area, a 
movement detecting means for detecting a variation in the 
information indicative of the detected area from the area 
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detecting means to detect that the mobile station has moved 
between the areas and generating information indicative of 
the movement, and a position information notifying means for 
notifying information- indicative of the position of the 
mobile station to a command station responsive to the 
information indicative of the movement received from the 
movement detecting means . 

[0009] The invention according to claim 2 is a mobile 
station position notifying system, characterized by 
comprising a position detecting means for detecting the 
position of a mobile station and generating information 
indicative of the position, a first storage means for 
storing information of a plurality of areas divided from a*fr 
range where the mobile station moves about, an area 
detecting means for detecting an area where the mobile 
station is positioned from the information indicative of the 
position from the position detecting means and the 
information of the plurality of areas stored in the first 
storage means and generating information indicative of the 
detected area, a movement detecting means for detecting a 
variation in the information indicative of the detected area 
from the area detecting means to detect that the mobile 
station has moved between the areas and generating 
information indicative of the movement, a second storage 
means for storing information of first, second, and third 
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areas, which are continuous, of the plurality of areas where 
the mobile stations has moved about obtained from the 
movement detecting means, and a position information 
notifying means for notifying the information indicative of 
the position of the mobile station to a command station only 
when the information of the first area and the information 
of the third area stored in the second storage means do not 
agree with each other. 

[0010] The invention according to claim 3 is a mobile 
station position notifying system, characterized by 
comprising a position detecting means for detecting the 
position of a mobile station and generating information 
indicative of the position, a storage means for storing 
information of a plurality of areas divided from a range 
where the mobile station moves about, an area detecting 
means for detecting an area where the mobile station is 
positioned from the information indicative of the position 
from the position detecting means and the information of the 
plurality of areas stored in the storage means and 
generating information indicative of the detected area, a 
movement detecting means for detecting a variation in the 
information indicative of the detected area from the area 
detecting means to detect that the mobile station has moved 
between the areas and generating information indicative of 
the movement, and a position information notifying means for 
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notifying the information indicative of the position of the 
mobile station to a command station only when , plurality of 
the information indicative of the movement is received in a 
specific time zone from the movement detecting means, 
■tool!) The invention according to claim 4 is a mobile 
station position notifying method, characterized by 
comprising steps of position detecting for detecting the 
position of a mobile station and generating information 
indicative of the position, storing for storing in a storage 
device information of a plurality of areas divided from a 
range where the mobile station moves about, area detecting 
for detecting an area where the mobile station is positioned 
from the information indicative of the position of the step 
of position detecting and the information of the plurality 
Of areas stored in the storage device and generating 
information indicative of the detected area, movement 
detecting for detecting a variation in the information 
indicative of the detected area of the step of area 
detecting to detect that the mcbiie station has moved 
between the areas and generating information indicative of 
the movement, and position information notifying for 
notifying the information indicative of the position of the 
mobile station to a command station responsive to the 

information indicative of i-v,~ 

aicative of the movement received from the 

step of movement detecting. 
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[0012] The invention according to claim 5 is a mobile 
station position notifying method, characterized by 
comprising steps of position detecting for detecting the 
position of a mobile station and generating information 
indicative of the position, first storing for storing in a 
first storage device information of a plurality of areas 
divided from a range where the mobile station moves about, 
area detecting for detecting an area where the mobile 
station is positioned from the information indicative of the 
position of the step of position detecting and the 
information of the plurality of areas stored in the first 
storage device and generating information indicative of the 
detected area, movement detecting for detecting a variation 
of the information indicative of the detected area from the 
step of area detecting to detect that the mobile station has 
moved between the areas and generating information 
indicative of the movement, second storing for storing in a 
second storage device information of first, second, and 
third areas, which are continuos, of a plurality of areas 
where the mobile station has moved about obtained by the 
step of movement detecting, and position information 
notifying for notifying information indicative of the 
position of the mobile station to a command station only 
when the information of the first area and the information 
of the third area stored in the second storage device do not 
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agree with each other. 

[0013] The invention according to claim 6 is a mobile 
station position notifying method, characterized by 
comprising steps of position detecting for detecting the 
position of a mobile station and generating information 
indicative of the position, storing for storing in a storage 
device information of a plurality of areas divided from a 
range where the mobile station moves about, area detecting 
for detecting an area where the mobile station is positioned 
from the information indicative of the position of the step 
of position detecting and the information of the plurality 
of areas stored in the storage device and generating 
information indicative of the detected area, movement 
detecting for detecting a variation in the information 
indicative of the detected area of the step of area 
detecting to detect that the mobile station has moved 
between the areas and generating information indicative of 
the movement, and position information notifying for 
notifying the information of the position of the mobile 
station to a command station only when a plurality of 
information indicative of the movement is received in a 
specific time zone by the step of movement detecting. 
[0014] 

[Embodiments of the Invention] Now, embodiments of the 
present invention are described in detail with reference to 
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drawings. Fig. 1 is a schematic construction diagram of a 
communications system whereto the present invention is 
applied. A mobile station 1 comprises a mobile station 
position notifying system 2. The mobile station position 
notifying system 2 is provided with a GPS (Global 
Positioning System) receiver 3 as a position detecting means. 
The GPS receiver 3 constantly receives radio signals for 
positioning from an artificial satellite 4 for detecting the 
position of the mobile station 1 and standard time of the 
day. A relay station 5 relays signals from the mobile 
station 1 for transmitting to a command station 6. The 
command station 6 processes the information indicative of 
the position transmitted from the mobile station 1 by a 
computer 7 and plots the position of the mobile station 1 on 
a map displayed on a display screen of the computer 7. 
[0015] The mobile station position notifying system 2 is 
described as a first embodiment of the present invention 
with reference to Fig. 2. The mobile station position 
notifying system 2 comprises, as illustrated in Fig. 2, a 
GPS receiver 3, storage device 8, area detecting device 9, 
movement detecting device 10, and position information 
notifying device 11. The area detecting device 9 is 
connected with the GPS receiver 3. The storage device 8 is 
connected with the area detecting device 9 and movement 
detecting device 10. The movement detecting device 10 is 
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connected with the area detecting device 9. The position 
information notifying device 11 is connected with the 
movement detecting device 10. 

[0016] The GPS receiver 3 constantly receives radio waves 
for positioning from the artificial satellite 4 for 
detecting the position of the mobile station 1, and 
generates information indicative of the position detected. 
The storage device 8 divides a region where the mobile 
station 1 moves about into a plurality of areas, and stores 
information of the areas. The area detecting device 9 
detects an area where the mobile station 1 is positioned 
from the information indicative of the position from the GPS 
receiver 3 and the information of the areas stored in the 
storage device 8 and generates information indicative of the 
area detected. The movement detecting device 10 detects 
variation in the information indicative of the detected area 
from the area detecting device 9 to detect that the mobile 
station 1 has moved between areas and. generates information 
indicative of the movement. The position information 
notifying device 11 notifies information indicative of the 
position of the mobile station 1 to the command station 6 
responsive to the information indicative of the movement 
received from the movement detecting device 10. 
[0017] For reference, the position information notifying 
device 11 may be adapted to notify information indicative of 
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the position of the mobile station 1 to the command station 
6 only when a plurality of information indicative of the 
movement is received in a specific time zone from the 
movement detecting device 10. In a communications system in 
which a multiplicity of communications concentrates in a 
specific time zone, communications having high frequency of 
repetition such as the position information management 
system may affect other communications. Therefore, when 
standard time of the day detected by the GPS receiver 3 is 
in the specific time zone where the communications 
concentrates, the position information notifying device 11 
is adapted such that the information indicative of the 
position of the mobile station 1 is not notified to the 
command station 6 if the mobile station 1 does not move 
about a plurality of areas. In this way, when frequency of 
notification in a specific time zone is reduced, occupancy 
of the communications circuit is reduced, thus a hitch to 
other communications can be prevented. 

[0018] Now, the mobile station position notifying system 2 
as a second embodiment of the present invention is described 
with reference to Fig. 3. The mobile station position 
notifying system 2 comprises, as shown in Fig. 3, a GPS 
receiver 3, storage device 8, area detecting device 9, 
movement detecting device 10, storage device 12, and 
position information notifying device 13. The GPS receiver 
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3, storage device 8, area detecting device 9, and movement 
detecting device 10 are the . same as the first embodiment 
shown in Fig. 2. The storage device 12 is connected with 
the movement detecting device 10. The position information 
notifying device 13 is connected with the storage device 12. 
[0019] The storage device 12 stores information of first, 
second, and third areas, which are continuous, of a 
plurality of areas where the mobile station 1 has moved 
about obtained by the movement detecting device 10. In 
other words, the storage device 12 stores information of the 
first area where the mobile station 1 is positioned, then 
stores information of the second area whereto the mobile 
station 1 is moved, and then stores information of the third 
area whereto the mobile station 1 is further moved. The 
position information notifying device 13 notifies the 
command station 6 of the information indicative of the 
position of the mobile station 1 only when information of 
the first area and the information of the third area stored 
in the storage device 12 do not agree with each other. In 
other words, when the mobile station 1 moves from the first 
area where it is positioned to another area and comes back 
again to the first area, the position information notifying 
device 13 do not notify the command station of . the 
information indicative of the position of the mobile station 
1. By this arrangement, even when the mobile station 1 
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repeatedly moves back and forth between two areas, a waste 
that the position information is notified each time the 
mobile station changes its moving area can be prevented. 
[0020] 

[Advantages] As clearly understood from the above 
description, according to the inventions described in claim 
1 and claim 4, by notifying information indicative of the 
position of the mobile station at an optimal timing, 
precision of the position of the mobile station displayed in 
the command station can be improved. 

[0021] According to the inventions described in claim 2 and 
claim 5, precision of the position of the mobile station 
displayed in the command station can be improved, and 
furthermore, even when the mobile station repeatedly moves 
back and forth between two areas, a waste that the 
information indicative of the position is notified each time 
the mobile station changes its moving area can be prevented. 
[0022] According to the inventions described in claim 3 and 
claim 6, precision of the position of the mobile station 
displayed in the command station can be improved, and 
furthermore, occupancy of communications circuit is reduced 
by reduction in frequency of notification depending on time 
zone, thus a hitch to other communications can be prevented. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a system construction diagram 
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illustrating an embodiment of a mobile station position 
notifying system according to the present invention. 
[Fig. 2] Fig. 2 is a block diagram illustrating a mobile 
station position notifying system as a first embodiment of 
the present invention . 

[Fig. 3] Fig. 3 is a block diagram illustrating a mobile 
station notifying system as a second embodiment of the 
present invention . 
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(57) 


[Abstract] 



[Object] To provide a mobile station position notifying 



system capable of accurately notifying the position of a 
mobile station and eliminating unwanted notification. 
[Solving Means] With a mobile station position notifying 
system, comprising a GPS receiver 3 as a position detecting 
device for detecting the position of a mobile station 1 and 
generating information indicative of the position, a storage 
device 8 for storing information of a plurality of areas 
divided from a region where the mobile station moves about, 
an area detecting device 9 for detecting an area where the 
mobile station 1 is positioned from the information 
indicative of the position from the GPS receiver 3 and the 
information of the areas stored in the storage device 8 and 
generating information indicative of the detected area, a 
movement detecting device 10 for detecting a variation in 
the information indicative of the detected area from the 
area detecting device 9 to detect that the mobile station 1 
is moved between the areas and generating information 
indicative of the movement, and a position information 
notifying device 11 for notifying the information indicative 
of the position of the mobile station 1 to a command station 
6 responsive to the information indicative of the movement 
received from the movement detecting device 10, precision of 
detection of the position of the mobile station is improved 
and simultaneously notification of useless information 
indicative of the position is eliminated. 
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[DRAWINGS] 
FIG. 1 

1 MOBILE STATION 

2 MOBILE STATION POSITION NOTIFYING SYSTEM 

3 GPS RECEIVER 

4 ARTIFICIAL SATELLITE 

5 RELAY STATION 

6 COMMAND STATION 

7 COMPUTER 

FIG. 2 

2 MOBILE STATION POSITION NOTIFYING SYSTEM 

3 GPS RECEIVER 

8 STORAGE DEVICE 

9 AREA DETECTING DEVICE 

10 MOVEMENT DETECTING DEVICE 

11 POSITION INFORMATION NOTIFYING DEVICE 

FIG. 3 

2 MOBILE STATION POSITION NOTIFYING SYSTEM 

3 GPS RECEIVER 

8 STORAGE DEVICE 

9 AREA DETECTING DEVICE 
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10 MOVEMENT DETECTING DEVICE 

12 STORAGE DEVICE 

13 POSITION INFORMATION NOTIFYING DEVICE 
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^yTtttfjflra&adfcrs^yTtttti^y^i, ^y 
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©tt8$TEttt£«fcEflrr5Ett*7 L y7'i:, •fiig^ai 
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#®)^ajaig i o fc«R*jh.TV>-5 0 

ro 0 1 6] GPS£firgg3!4. AI«S5iUa><b©«ij 
fflCBfflr *Sr»*-f S 0 Elfcgg 8 fct. i tfmw 

SrE«LTV*5. 1^7^1911, GPSSft^g 
3 ©#g<*fa £ Ktggg 8 IZf2«$^ r v ^x]i 7 
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fcUlL-ciMWiMifrasr-*-*. jSMHlMBiftiaSfl i i 

^ 6 ^&&m i (Duminn&mza-tz. 
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3»4. SttBSBi2fcEB*iiTV^IISio*yT©B 
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»»« i tfftB LTV^fc^ i y r*»6«i«03: y 7r 
fflbifegBi 314. ^ftJUioffiBB^jg^e^ 
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[0 0 2 2] »**3*J:V6E«fl!>«Wfc"j;ttHf. j§ 

^Jcfev>T^$tV5^iS^©^gom«^i^< f 5 

t T-iiff Egg© fi^r^ 9 . •te©ii«<c^©^^^ s - 
[@®©ffi^^|ft^J 

IB l ] ^Ww^ft^ffiBiSto^yAo-iag^B 

[m 2 ] ^mcow. i ©*js©^t LTo#»«fiB 
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